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 Image QuickBird 
Area 
Mean Centre* Centre-
intermediate* 
Intermediate- 
* 
Periphery* 
2002 14±2 17±3 16±2 18±4 16 
2004 20±1 21±1 19±2 20±3 20 
2006 55±16 50±25 35±11 26±12 41 
MEAN 30 29 23 21  
*Mean ± s. d.  
  
Georeferenciation error between a QUICKBIRD image and the National 
Geographic Information System (Posadas, Southern Spain 2002, 2004 and 
2006) 
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1) POSITION ERROR OF SATELLITE IMAGES 
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• 1) PRO AND CONS OF TYPES OF GEO-REGISTRATION 
• Positioning errors of QuickBird images (m) as affected by the image 
type and the geo-referencing method (ORI, original image; AUGEO 
system; NGIS, Spanish National GIS) 
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Panchrom Multispect. 
 
NGIS 
 
ORI AUGEO ORI AUGEO 
Overall  7.6 ± 1.3 ± 9.4 ± 2.56 ± 6.5 ±  
     s.d.   2.3 0.5 2.7 0.97 3.6 
 
 
1) Artificial terrestrial target (ATT, 
georeferenced and placed at permanent position 
 
2) AUGEO software, to find the ATT in the 
image and georeference it semi-automatically  
AUGEO System 
Gomez-Candón et al., Precision Agriculture,  2012,  
876- 891, and Geoscience and Remote Sensing 
Letters, (in print). 
 
• NOT EASILY DEFINED 
GEOREFERENCED HARD-POINT  
• REQUIRED A LOT OF IMAGE 
PROCESSING TIME 
•    REDUCED POSITION ERROR 
 
•    EASY TO ACHIEVE 
Hard edge points Geo-referenced terrestial target 
2) AUGEO SYSTEM:  
AUTOMATIC GEOREFERENTIATION OF REMOTE 
IMAGES 
1) CONVENTIONAL SYSTEMS:  
HARD EDGE POINTS 
 
 
PRO AND CONS OF TYPES OF GEO-REGISTRATION  
 
Location accuracy  (m) of GeoEye-1 images originally acquired (IOA), geo-
referenced through ground-control-points (CGP), or co-registered through the image 
to image procedure (ITI).;  
 
(Meters) 
IOA-PAN Overall 5.93 IOA-MUL Overall 6.46 
± s. d. 2.7 ± s. d. 2.22 
Range 3.3-8.5 Range 4.2-9.0 
CGP PAN Overall 1.78 CGP –MUL Overall 3.36 
± s. d. 0.86 ± s. d. 0.61 
Range 0.8- 2.4 Range 2.6-4.4 
ITI-PAN Overall 3.16 ITI-MUL Overall 4.74 
± s .d. 0.93 ± s .d. 0.79 
Range 1.5-3.9 Range  3.9-54 
Gomez-Candón et al., Precision Agriculture,  2012,  876- 891 
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a) Micro-plot Position Error 
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• INPUT PRESCRIPTION MAP ERROR FROM REMOTE 
IMAGES  
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This figure show for a series of GeoEye-1 images the % of micro-plot non-overlapping area (%NOA), as affected 
by the RMSE and the micro-plot length (L from 1 to 40 m), assuming that the micro-plot width W is 6 m and the 
α, the geo-referencing error direction angle, as related to the field operating direction, is 0º  
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• INPUT PRESCRIPTION MAP ERROR FROM REMOTE IMAGES  
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If α, the geo-referencing error direction angle, is not 0, the micro-plot non-overlapping area 
(%NOA) will increase as α increases  
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• 4) FINAL COMMENTS 
 
• The IPM inaccuracy was consistently affected by the position error (PE or RMSE), αº 
(directional error) and the micro-plot size.  
 
• The %NOA consistently increased as the RMSE and αº increased and, conversely, 
decreased as the micro-plot increased . 
 
• Nowadays, the position error  is the most important  technological problem  to 
delineate input prescription maps using remote images (NOT SOLVED YET) .  
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Dehesa farm 
AUGEO 
Navajas farm 
AUGEO 
VT1 ∆X ∆Y RMSE ∆X ∆Y RMSE 
1 0.41 0.39 0.57 1.48 0.51 1.57 
2 0.43 -0.05 0.43 0.98 0.84 1.29 
3 0.49 -0.65 0.81 0.09 0.19 0.21 
4 0.79 -0.33 0.86 -3.21 0.46 3.24 
5 0.02 -0.09 0.09 0.32 0.25 0.41 
Mean 0.62 1.72 
Georeferentiation with AUGEO system  
(Artificial terrestrial target and AUGEO software) 
_________________________________________________________________________________________________________ 
 Dehesa 2008 Navajas 2008 
 _________________________________________________ _____________________________________________ 
 DGPS-ATT AUGEO-GEOREF  DGPS- ATT AUGEO-GEOREF 
VERIF ________________________ __________________________ ______________________ _____________________ 
 X Y ∆X ∆Y 
RMSE 
(m) X Y ∆X ∆Y 
RMSE 
(m) 
 
1 303.49 6300.28 0.41 0.39 0.57 0883.19 5417.00 1.48 0.51 1.57 
2 311.51 6236.59 0.43 -0.05 0.43 0955.69 5194.83 0.98 0.84 1.29 
3 317.82 6095.99 0.49 -0.65 0.81 1343.05 5800.68 0.09 0.19 0.21 
4 330.37 5893.81 0.79 -0.33 0.86 1112.00 5392.95 -3.21 0.46 3.24 
5 088.1 6160.3 0.02 -0.09 0.09 1516.53 5244.99 0.32 0.25 0.41 
Total     0.62     1.72 
s.d.     0.311     1.206 
 
 
 
Georeferentiation with AUGEO system  
(Artificial terrestrial target and AUGEO software) 
_______________________________________________________________________________________________________________________________________ 
   Panchromatic Multispectral  
   _________________________________________ ___________________________________________ 
 DGPS-ATT ORI-QB  AUGEO-REF ORI-QB AUGEO-QB  SIG-PAC 
 ______________ __________________ ___________________ ____________________ _____________________ __________________ 
VERIF  X1 Y ∆X ∆Y RMSE ∆X ∆Y RMSE ∆X ∆Y RMSE ∆X ∆Y RMSE ∆X ∆Y RMSE 
________________________________________________________________________________________________________________________________________ 
1 3428.13 7475.90 3.08 -4.72 5.64 -0.95 1.00 1.38 6.08 -5.92 8.49 -1.41 2.93 3.25 -2.87 -2.60 3.87 
2 4183.01 7265.78 4.35 -6.64 7.94 -0.87 0.88 1.24 7.35 -7.24 10.32 -0.13 1.61 1.62 0.01 2.78 2.78 
3 4728.59 6863.02 3.91 -5.60 6.84 -0.09 0.72 0.73 5.71 -6.80 8.88 -1.75 2.05 2.70 4.09 1.52 4.36 
4 4132.43 6629.84 4.75 -6.58 8.11 0.75 -0.86 1.14 7.15 -9.58 11.95 -0.31 -3.13 3.15 -5.57 -2.16 5.97 
5 3073.54 6202.45 6.67 -8.55 10.84 0.86 -1.65 1.86 6.67 -7.35 9.92 -0.80 1.48 1.68 10.04 -9.05 13.52 
6 3181.92 5136.32 5.82 -6.07 8.41 -1.16 1.42 1.83 7.02 -7.87 10.55 -0.42 0.95 1.04 -4.08 1.69 4.41 
7 4618.64 4876.29 -2.28 2.69 3.53 -0.24 0.59 0.64 -1.08 3.29 3.47 -1.30 2.52 2.84 -3.36 1.79 3.81 
Total     7.63   1.34   9.43   2.46   6.49 
(±s.d.)     2.31   0.48   2.72   0.87   3.65 
 
 
 
Table 1. ATT location errors and overall mapping accuracy of 
the Quick Bird as affected by the image type and the 
georeferentiation methods 
